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DETAILED ACTION 
Summary 

1 . This is the initial office action based on application 10/540,754 filed on 
12/23/2005 by Christian David and Harun Solak. 

2. Claims 1-9 are currently pending and have been fully considered. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1, 4, 6, and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
FLANDERS (US 4,360,586). 

5. FLANDERS teaches a method of producing gratings with fine spatial period 
using visible, UV, or X-ray radiation for example (column 1 lines 20-23). The mask is 
used in a system, where there is a source of energy which illuminates a surface through 
a mask having a spatial period, and the mask is separated from the surface to be 
exposed by a function of the period of the mask, so that the distance is dependent upon 
the specific period of the mask (column 1 lines 66-68, column 2 lines 1-3). The process 
of FLANDERS further includes the use of multiple masks to form the ultimate pattern 
(column 3 lines 46-53). Additionally the mask may be phase shifted (column 5 lines 37- 
42), and may have features with variable period gratings (column 5 lines 50-54). These 
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diffracted phase shifted light causes intensity patterns (see figure 6). The mask may 
have a pattern comprising of a concentric circular apertures (column 7 lines 1 8-1 9, 
column 8 line 1 ). Further as seen in figure 1 , the line width to length ratio of the pattern 
is greater than 1 . 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
FLANDERS (US 4,360,586), in view of STARODUBOV (US 6,344,298 B1). 

9. Claim 2 is dependent upon claim 1 which is rejected above under 35 U.S.C. 
102(b) in view of FLANDERS. FLANDERS teaches an exposure through a mask 
pattern with concentric circular apertures (column 7 lines 18-19, column 8 line 1). 



FLANDERS further teaches the exposure through a plurality of masks (column 3 lines 
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47-53). Where each exposure compounds the mask pattern desirably (figure 7). 
However, FLANDERS does not explicitly teach further exposure using a mask with a 
radial extending interference mask pattern to generate a circumferential partitioning of 
the initial circular pattern. 

1 0. STARODUBOV teaches a circular mask which has a pattern that varies 
circumferentially (column 2 lines 37-40). The mask comprises first and second sets of 
alternating sections that differ from each other, in for example different transmission 
(column 2 lines 43-46). 

11. At the time of the invention one having ordinary skill in the art would have been 
motivated to use the additional mask with a radial extending diffraction pattern as taught 
by STARODUBOV in the method of exposure of FLANDERS, thereby generating a 
circumferential partitioning of the of the concentric circular pattern of FLANDERS with 
the radial extending diffraction pattern of STARODUBOV, this is the application of prior 
art elements in order to obtain the predictable results of the interference of the mask 
patterns with the plurality of exposures (see FLANDERS figure 7). 

12. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
FLANDERS (US 4,360,586), in view of SHIRAISHI (US 5,467,166). 

1 3. Claim 5 is dependent upon claim 1 which is rejected above under 35 U.S.C. 
102(b) in view of FLANDERS. FLANDERS teaches that the mask is irradiated through 
a source of radiant energy (column 1 lines 66-68). However, FLANDERS does not 
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explicitly teach that the light source generates light having a circular or linear 
polarization which varies with time. 

14. SHIRAISHI teaches using a light source which creates light in a random 
polarized state, which varies with time (column 12 lines 40-44). The light then passes 
through a circular transmitting polarizing plate, allowing only linearly polarized light to 
transmit (column 12 lines 51-61). This method creates two beams which do not 
interfere with each other, and then when they arrive on the wafer the respective beams 
are independently amplitude combined the images (column 13 lines 1-8). 

1 5. At the time of the invention one having ordinary skill in the art would have been 
motivated to use the light polarizing apparatus of SHIRAISHI, in the method of 
FLANDERS in order to increase the depth of focus of each image (SHIRAISHI, column 
13 lines 7-9). 

16. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
FLANDERS (US 4,360,586), in view of STARIKOV (US 6,309,809 B1). 

1 7. Claim 7 is dependent upon claim 6 which is rejected above under 35 U.S.C. 
102(b) in view of FLANDERS. However, FLANDERS does not teach the method of 
using immersion lithography to decrease feature size. 

18. STARIKOV teaches a patterning method using immersion lithography (column 12 
lines 34-38). STARIKOV teaches that the use of immersion lithography with an 
immersion fluid with a refractive index of 1 .4 would produce smaller features sizes, than 
by a method of dry lithography (column 12 lines 39-45). 



Application/Control Number: 10/540,754 Page 6 

Art Unit: 1795 

19. At the time of the invention one having ordinary skill in the art would have been 
motivated to use the immersion lithography method of STARIKOV in the exposure 
method of FLANDERS for the added improvement of achieving smaller periods and 
feature size (see STARIKOV column 12 lines 43-45). 

20. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
FLANDERS (US 4,360,586), in view of HWANG (US 2004/01 57086 A1 ). 

21 . Claim 9 is dependent upon claim 1 which is rejected above under 35 U.S.C. 

1 02(b) in view of FLANDERS. FLANDERS teaches a method of exposing a surface in 
order to create the desired pattern (column 1 lines 66-68, column 2 lines 1-7). 
However, FLANDERS does not explicitly teach where that surface support material 
comprises a layer for magnetic bit cells for a magnetic storage device. 

22. HWANG however teaches the formation of a magnetic bit cells for a magnetic 
storage device (paragraph 0034). HWANG uses a photolithographic process to pattern 
the magnetic storage device (paragraph 0038-0039). 

23. At the time of the invention one having ordinary skill in the art would have been 
motivated to include a layer for magnetic bit cells for a magnetic storage device as 
taught by HWANG in the process of FLANDERS, since HWANG teaches an example of 
a desirable surface to be patterned and imaged. 
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Allowable Subject Matter 

24. Claim 3 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

25. The prior art of record does not teach or suggest using an exposure with a first 
mask having a combined circular and spiral interference mask pattern, and a second 
step of exposure through a second mask with a combined circular and spiral exposure 
pattern with the spiral pattern of the second mask being oriented opposite that of the 
first mask. 



Conclusion 

26. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Jelsma whose telephone number is (571)270- 
5127. The examiner can normally be reached on Monday to Thursday 7:00 a.m. - 5:00 
p.m. 

27. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on (571 )272-1 385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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28. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mark F. Huff/ 

Supervisory Patent Examiner, Art Unit 1795 
JGJ 



